Multiplexed detection of ions and mRNA expression in single living cells.
In order to push forward into new areas of medical and biological research, new techniques must be developed that will enable a complex investigation into cellular processes. This involves investigating not only the different expression levels inside of a cell but also the ability to analyze how those expression levels are connected to one another. In order to accomplish this level of exploration, different types of analytes must be investigated simultaneously inside of single cells, thereby allowing their expression levels to be directly compared. To accomplish this, we have developed a method of detecting and monitoring mRNA expression levels and ion concentrations simultaneously inside of the same single cell. We have utilized this technique in studying the effects of an anti-cancer agent on human breast carcinoma cells. Using this approach, we are able to shed light onto the complex connections between genes and ions inside the cell that is not possible with any other existing technique.